At issue is whether a meaningful decomposition into barotropic and baroclinic components is possible using only upper ocean data (300 m in 1800 m total water depth). Here we show that repeated horizontal sampling provides a means to construct a model for the barotropic and baroclinic tides in the IFA. The model uses a wavenumber searching method and theoretical vertical modes for determining the baroclinic tide. The spatial interpolation method of Candela et al. [1992] is adapted. Mao [1997] extended this method to deepwater regimes. Our model uses linear variations in time and space to represent the mean field and plane waves for the barotropic and baroclinic tides. The barotropic and baroclinic tides are distinguished by wavenumber: the barotropic tide is assumed to have zero horizontal wavenumber, while the baroclinic tide has fixed (nonzero) wavenumber. The separation between baroclinic modes is also based on their wavenumber difference (Table A1) [Luyten and Storereel, 1991] . Thus the results from this paper give an independent verification of the T/P tide model in the observation region.
In general, the baroclinic tide is more difficult to characterize than the barotropic tide owing to short horizontal scales, the partition of energy into vertical modes, and the strong variability of amplitude and phase on timescales of only a few tidal periods [Wunsch, 1975] .
Currents can cause spatial distortions and frequency shifts of the baroclinic tide. The strong background vertical shears in the equatorial region have a significant effect on baroclinic wave structure [Boyd, 1989] .
There are several examples of organized baroclinic tidal signals in the open ocean [Hendry, 1977; Dushaw et al., 1995] . For the COARE region, we seek to determine the main source region of the baroclinic tide, to what degree the baroclinic tide is phase-locked to the barotropic tide, and how the vertical structure of the baroclinic tide changes in the presence of the strong horizontal and vertical shears associated with the equatorial current system.
In section 2, we describe briefly the barotropic tide determined from the T/P tide model. In section 3, we analyze the spatial and temporal variability of the semidiurnal band from the mooring data in the IFA to identify the coherent signals in the semidiurnal tide. In section 4, the baretropic and bareclinic tides are examined using the Wecoma survey data. Plane wave models are presented to describe the coherent semidiurnal tidal signals. Model results are discussed using fits to the data over 3 days (temporal resolution) and 15 days and longer (tidal constituent resolution). The summary and discussion follow in section 5. A harmonic analysis is used to represent the semidiurnal band mooring currents as constituent ellipses [Goldin, 1972] spring-neap cycle is apparent, although it is highly variable in amplitude and depth structure from one spring tide to the next.
Baretropic

Coherent Vertical Structure
The vertical structure of the semidiurnal tidal signal is further characterized using data from the WHOI mooring which had the most complete coverage of current and temperature of all the IFA moorings. We seek to determine whether the tidal variability is coherent or phase-locked to the barotropic tide. We use 15-day segments of WHOI data in calculating the coherence. (Table A1) 
Barotropic/Baroclinic Tidal Fits
Analysis of the IFA mooring data indicates that the semidiurnal tide consists of comparable baroclinic and barotropic current amplitudes in the upper ocean and that a significant portion of the baroclinic tide is coherent with the barotropic tide with a dominant northeastsouthwest current orientation. To further quantify these results, we examine the isopycnal and velocity survey data from the Wecoma. Specifically, we seek a simple description of the barotropic and baroclinic tides that can explain a significant percentage of the IFA semidiurnal tidal currents in the upper ocean. Given the nea}ly constant phases of the M2 and S2 CRS tides over the IFA (Figure 1 ), we assume a zero horizontal wavenumber for the barotropic tide. To capture the dominant phase-locked component of the baroclinic tide, a series of plane wave fits with variable wavenumber is applied to the Wecoma data (Table 2) . We note that the isopycnal data are dominated by the baroclinic tide, while the current data contain both barotropic and baroclinic signals. Therefore we begin by analyzing the isopycnal data to determine the horizontal wavenumber vector, used so that we simultaneously calculate the amplitudes and phases for the u and v components, which are the same for a northeast propagating wave. The equation is the same as equation (2), except that we replace the barotropic wavenumber (which is zero) with the mode 2 wavenumber. Note that the mode 2 wavenumber is almost double that of mode I (Table A1 ). All Wecoma current data from 20 to 300 m in each leg are used in one fit so that the amplitudes and phases of modes I and 2 are solved directly from the fit (Appendix A). Figure 10 shows the temporal variability of the first two modes of the baroclinic tide at the crossover point from the above analysis (Table 4) , together with those of the CRS barotropic tide in the u component. The phases of both modes are consistent between the three legs. In leg 3, the S2 amplitude of mode I is too small (Table 4) to have an appreciable spring-neap beating (Figure 10 ). The mode 2 amplitude, however, is much stronger during leg 3 than the other two legs. In addition, we also include the semidiurnal band mooring data during the I M2  54  353  26  357  45  358  S2  29  10  16  35  7  5  Mode 2 M2  5  210  7  119  17  128  S2  3  175  5  170  11 
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The model skill is lower in general at the UW mooring than at the WHOI mooring, particularly in the u component where the skill is lower than the squared coherence between the observed UW current and the CRS model (by 5-10%; comparing Figures 13 and 14) . Presumably, this is due in part to the tendency for the Wecoma data fit to represent the phase of the waves in the central region rather than at the outskirts. In general, the model skill seems to be sensitive to small changes in the specified tidal phases. Also the water depth at the UW mooring is more than 2000 m, about 300 m deeper than the WHOI site, so that there may be amplitude changes in the barotropic tides. A recent study based on the T/P along track measurements suggests that the 
